The polyacrylamide disc electrophoresis technique has been applied to the fractionation of 'native' cerebrospinal fluid. Evidence is presented to show that there is an alteration in the protein profile if the fluid is subjected to a concentration stage. A minimum of 22 distinct protein zones have been detected in fluids from patients without structural changes in the nervous system. The method has also been applied to pathological fluids and the differences are discussed.
Fractionation of cerebrospinal fluid by electrophoresis on paper, cellulose acetate, starch, and agar necessitates preliminary concentration of the fluid in order to visualize the separated components by staining. Concentration, whether by pressure dialysis, ultra-filtration or lyophilization, is a tedious process which may, moreover, introduce errors due to possible denaturation of proteins, or loss of components either by adsorption on the membrane or migration through the pores. The present method obviates the need for preliminary concentration.
METHOD
The method used is based on the polyacrylamide disc electrophoresis technique of Omstein and Davis (1962) with the 'sample gel' stage omitted. Instead, the anode reservoir was filled with tris buffer, pH 8 5, and the sample of cerebrospinal fluid accurately layered over the 'spacer gel' by means of an Agla micrometer syringe according to the method of Fox, Thurman, and Boulter (1963) . The sample had been prepared by the addition of sucrose to the fluid to give a final concentration of 25 % sucrose. The optimum range of protein was found to be 250 to 300 ,ug., i.e., up to 0-8 ml. of spinal fluid was used depending on the protein concentration. Experience showed 11 cm. tubes filled to a height of 6 cm. with 'small pore gel' to be satisfactory. Electrophoresis was carried out at 2 m. amps per specimen for about two hours, by which time the free dye (bromophenol blue) had migrated to the cathode end of the gel. Gels were then stained with 1% amidoschwartz (naphthalene black lOB, G. Gurr, London) in 7% acetic acid and destained electrophoretically. The specimens were then evaluated by a Chromoscan densitometer (Ilford 25 filter, orifice 0 4 cm. x 0-003 cm., cam B. Joyce Instruments, Newcastle upon Tyne) and also by a Figure 2 shows a fractionation of the same fluid (after concentration) by the cellulose acetate method of Kohn using 0-05M barbiturate-HCl buffer pH 8-2. When a specimen of 'normal cerebrospinal fluid', i.e., derived from a patient without structural changes in the nervous system, was fractionated, about 21 protein zones were visualized by the amido-schwartz stain, including two well resolved pre-albumin bands (zones I and 2). Some of the zones, e.g., 9, 15, 17, 18, 19, 20 , and 22, were at the limit of visibility and their presence or absence could conceivably be masked by small changes in mobility of larger adjacent zones. Figure lb is the same specimen of cerebrospinal fluid concentrated 10 times by pressure dialysis at 0°C. overnight in tris-glycine buffer pH 8 5 and fractionated simultaneously with the neat fluid.
Other 'normal' spinal fluids were fractionated and the results are shown in Figures 3 and 4 
